Modulation of cholesterol microenvironment with apolipoproteins induced by the presence of cholesteryl ester in lipid microemulsion.
In order to investigate the effect of cholesteryl ester (CE) accumulation in plasma lipoprotein on its metabolism, change of the cholesterol (CHOL) microenvironment was studied by using a lipid microemulsion model system (J. Biol. Chem. 258, 10073-10082, 1983 and 260, 16375-16382, 1985) in the presence of CE and apolipoproteins. Solubility of CHOL in the triolein (TG) core of the emulsion was limited (0.4 weight percent), so that most of the CHOL in the emulsion was found to be associated with the phosphatidylcholine (PC) surface membrane. CE was associated almost exclusively with the TG core without any significant effect on the partitioning of cholesterol between the core and the surface. However, membrane-associated CHOL seems to be present in the TG core adjacent to the surface membrane in the microemulsion without CE, and it is likely to be shifted into the membrane by the presence of CE in the core according to the compositional analysis. Binding parameters of apolipoproteins (apo) A-I, A-II, C-III1, and E were not significantly different among the emulsions with and without CHOL and/or CE at CHOL/PC ratios up to 0.17 (w/w). Susceptibility of CHOL to cholesterol oxidase was observed as an enzymatic probe for CHOL microenvironment. In the absence of apolipoproteins, CHOL reacted similarly to the enzyme regardless of its shift by CE. When apolipoproteins bound to the emulsion containing only CHOL, the rate of CHOL oxidation was decreased by 40% with apoE but not with the others.(ABSTRACT TRUNCATED AT 250 WORDS)